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Lewiston, Main 
Nov mber, 1959 
Summary 
1 . 	 Biological Oxygen Demands were reduced at a more rapid 
rate than usual in tho river north of the Pool during
the summer's relatively long periods of warm water flow . 
2 . 	 The Dissolved Oxygen content of the river w~ter at all 
locations upstream from the fool was at t1mes lower 
than 1n 1958, due to much h1gher water temperatures.
The season's average D.O. at Gulf Island Dam was 
larger than any previous year . 
Estimated 	reaeration 1n the Pool was somewhat above the 
"long" range average . The reduction in area of film 
coverage may have been an important factor . 
Hydrogen sulphide concentrations usually were zero or 
very low 1n large areas of the Pool . 
Methylene Blue stabilities of the water at the Dams 
and in Lewiston usually were very good and higher than 
last year. 
6. 	 Two hundred and twelve tons of Sodium .Nitrate were 

added to the water in the Pool . 

. 7. 	 Comparison of Oxygen Consumed from Permanganate and 
Oxygen ~onsumed from Uichromate indioate that with 
Androscoggin diver water there 1s no advantage to be 
gained by using the latter method . 
Work was commenced on a Benthal ~urvey of the ~ool 
north of turner ~enter Bridge . 
Androscoggin River and Pool Studies 
IntroductiQn. This section of the Annual Report contains 
the results of a comparison of ~he ana­
lytical and test data obtained from water sampled at various 
locations in the stream and ~ool . Five day Biological Oxygen 
Demands , Oxygen Deficiencies, Methylene Blue stabilities and 
hydrogen Sulphide tests are described . Also included are 
data relating to the addition of Sodium Nitrate to the water 
and the use of retention lagoons at Berlin , New Hampshire, 
and Jay , Main . A period of nine weeks was chosen tor com­
parison ot B.O.D., D.O' t and v.C.P. data obtained trom certain 
locations 1n the Pool . A .p~cial study was made to determine 
thtt relation of ~ata obtained by the O.C.P. and the O.e.D. tests. 
BtQIO~ical Oxygnn Due to a more uniform discharge ot 
~ man s . Fiv! 'aY e 
sulphite waste liquor the large variations 
in the B.O.D. experienced during 1958 were not present during 
this summer. On a rew occasions the B.O.D. was actually 
smaller than the v.O. with the result that "surplus" oxygen 
content existed. This condition occurred twice at Gulf Island 
uaml lhe B.O.D. data for North Turner Bridge and the impor­
tant stations south of the bridge are listed in Table B.O.D. ell 
The average oxygen deficiency was quite small at North 
Turner and Turner Center Bridges but appreciable at Gul! Island 
Dam. (c.f Table O.D. #1) The average loss of B.O .. D. between 
'fable B.O.D. 1/1 
Biological Oxygen Demand* 
ppm Five Day 200C 
Date .North Turner Turner Center Gulf Island Lewiston 
Bridge Bridge Dam 
April )0 6.35 5.g, 2.87 3.18 
l~ay 7 
14 
B.23 
9.72 
9.00 
7.65 
).10
3.90 
3.15 
5.01 
212a 20.42 14.95 
14.28 
10.05 
).76
8.13 
5.19 
6.22 
June 4 6.65 3.95 9.75 6.20 
II 7.93 4.79 7.70 5.99 
18 
25 
4.95 
6.21 
4.50 
5.06 
4 . 62 
2.50 
4.50 
2.15 
July 2 
9 
16 
23 
)0 
).40
4.09 
4.37 
5.70 
4.85 
3.22 
2.83 
3.91 
2.)8
2.80 
3.31 
1.65 
1 .. 70 
1.90 ).70 
3.51 
1.67 
1.g1 
1.55 
1.99 
August 6 
13 
5.22 
3.60 
).81
2.55 
5.0S 
5.47 
3.56 
4.05 
20 
27 
).81
).53 
2.40 ).40 1.57 2.34 
1.12 
2.15 
Sept. 
.3
10 
17 
24 
4.66 
3.)0
8.93 
g.15 
) . )0
2.54 ).97
9.33 
2.01 
1.22 
1.21 
1.80 
2.20 
1.15 
1.10 
3.06 
* Oxford Faper Company Data 
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the bridges (about a two- day time of passage) was about 30~ 
while that from Turner Center Bridge to the Dam (about an 
eight-day passage) was only 7~ . 
~xlgen ConsWD d O. C, P. determinations were made on five 
rom Permapganate . 
days each week on samples of water taken 
at ~helburne , New Hampshire, North Turner Bridge, Turner 
Center Bridge , several locat1ons in the ~ool t Gulf Island Dam , 
Deer Rips Dam and the Lewiston Canal . ~11l11lar test were made 
every week day at Rumford Point, Dixfield , Jay , and Chisholm . 
Aver ge lIieekly O.C.p. 

.LJate North Tu.rn r Turner Center Gulf I land 

Dam 
July 2 30.6 )0 . 5 
-­9 24.' 26 . 6 24. 4­16 35 . 8 34. 2 24.6 
23 44 .8 39 .9 )2 . 4­)0 45 .7 42 . 7 34. 2 

August 6 52 . 1 53.0 40 . 8 

13 )1 .1 34 . 5 45 . 8 
20 44 .1 42 .0 36.5 
27 ,g.lt 54.6 33 . 2 
Sept . .3 42 .0 
9 week ver t 40. a 39 . S 34 .9 
l~ls summer the average daily decrease in total o.e.p. 
as the w tar made its ten day passage through th Pool was 
5 . 9 ppm. The verag daily 1085 in total o.e.p. during the 
nine week period for the past eleven years was 
1959 5.9 ppm 1953 3.7 ppm
1958 4.6 ppm 19;2 5. 4 ppm
1957 5.0 ppm 1951 7.0 ppm
1956 7. 5 ppm 1950 7. 5 ppm
1955 5.. 4 ppm 1949 5.7 ppm
1954 6.6 ppm 

Elev n year averag 5.aS ppm. 

30 
Table O. D. fll 
B.O.D. and Oxygen 1eficit 1959 
Date 8.0.D.** D.O.·· Deficit 
ppm ppm ppm 
North 'fw-ner Sridge
July 2 ).40 7.95 (+4.55) 
9 4.09 5.)0 (,.1.21)
16 4.37 ).70 0.67 
23 5.70 2.20 ).;0
.30 it.S5 1.45 ).40 
August 6 5.22 1.20 4.02 
13 3.60 5.a5 (.2.25)
20 3.81 2.43 1.38 
27 3.53 2.75 0.76 
Averages 4.29 ).65 0.64 
Turner Center Bridge
July 2 ).22 6.90 (.) .. 68) 
9 2.83 4.68 (,.l.S;)
16 ).91 2.05 1.86 
23 2.3e 0.58 1.80 
30 2.80 0.50 2.)0 
August 6 3.81 0.)0 3.51 
1.3 2.55 4.60 (...2.05)
.--....., 20 2.40 1.00 1.40 
27 3.40 0.75 2.65 
Averages 3.03 2.37 0.66 
Gulf Island Dam 
July 9 1.65 3.95 ( ...2.)0)
16 1.70 O.6u 1.10 
23 1.90 0.50 1.4-0 
30 ).70 0.30 3.40 
August 6 ;.08 0.)0 4.78 
13 5.47 0.20 5.27 
20 1.57 1.68 (.O.ll)
27 2.)4 0.35 1.99 
Sept. 3 2.01 0.4.0 1.61 
Averages 2.82 0.92 1.90 
",* Wekly data only 
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Pfab8Rte Reaeration During each of the past twelve years oa1­An r98coggin 1-'001. 
culations have been made to determine the 
probable extent of reaeration which occurs in the Pool. The 
basis employed 1s an inadequate OQe and subject to consider­
able errors. However, th calculations yield data which 
&ppearreasonabl enough to Justity the effort' to.ake them. 
The twelve y. r summer average of eighteen ton. per day 
approximates eighteen pounds of oxygen per acre per day. and 
about 2 . 2 ppm based on this summer's flow. These figures in­
clude the absorption of oxygen at the ripe JU t below North 
Turner Bridge and dissolved oxygen contributed by the 
Nezinsc9t River. 
Probable fteaeration in Androscoggin Pool 

Nine Week Period 1959 

1. Average daily lost! of dissolved oxygen 2.73 ppm

2. Average daily nitrate oxygen added 	 0.19 ppm
3. 	 Total available oxygen 2.92 ppm 
4. Average o.C.P. decrease per day 	 5.9 ppm
5. Average oxygen available per day 	 2.9 ppm
6. Average oxygen by reaeration 	 ).0 ppm 
7. 	 A.verage riYer flow during period,
3033 c.t.a. 8 . 2 J;J~T/D 
8. Indicated oxygen gain 	 24.6 TID 
The twelve year data are 
1959 25.0 tons oxygen 1953 g ton. oxygen
1958 5.5 per day 1952 14 per day
1957 16 	 1951 23 
1956 35 	 1950 18 
1955 21 	 1949 12 
1954 22 	 1948 10 
Twelve year average, 1948-~959 18 tonS/day 
, .~.:" ~ 
..:.;~ 
..... '­
Tabl O.D. 112 
B.O.D. 	 and Oxygen D licit 
Yearly Averages 
lear 	 B.O.D. ppm .u.O. ppm Oxygen Deficit ppm
9 Week Aver. 9 'tweek lIver. 9 Week Aver. 
1959 

1958 

1957 

1956* 
1955 

1959 

1958 

1957 

1956$ 

1955 

1959 

1958 

1957 

19S6* 
1955 

* 
1t.29 
5.66 
6.20 
5.66 
4.80 
3.0)
).52
5.)8
5.02 
4.1) 
2.~2 
3.56 
3.9()
4.44 
4.43 
North Turner Bridge
3.65 
3.62 
1.94 
2.52 
2.00 
lUrner Center Bridge
2.37 
2.87 
0.51 
1.37 
0.79 
Gulf Island Dam 
0.92 
0.33 
0.22 
0.2) 
0.13 
0.64 

2.01t 

4.26 

3.. 14 

2.80 
0.66 
0.65 
4.87 ).65).34­
1.90 
3.2)
3.68 
4.21 
1t.30 
~ight week averag 
~t8so1yed Oxygen. lthe record of dissolved oxygen determina­
tions made on water sampled at certain 
important locatione along the river may be summarized as: 
1. Twin State. Due to extensive changes being made 
at the Twin ~tate power plant the 
sampling station was transferred to Shelburne tor the 1959 
sea on. This station is situated about twelve miles below 
Twin State, hence the loss of dissolved oxygen does include 
some microbial demand 1n addition to the chemical demand . 
Comparison with previous years is, therefore, not valid . 
During 1958 ~~y through September only one determination 
was below five ppm at Twin Stat. The comparable period 
this year but at Shelburne fifteen days were recorded 
below five but none below four ppm. 
2. Rumford Point. 1bis summer there was considerable 
variation in the dissolved oxygen 
content of the water. Lower concentrations were reoorded 
and somevhat more frequently than in 1958. Th re were 
twenty nine reports of 0.0. below tour ppm compared to 
twenty tour last year; higher water temperatures were an 
important tactor. 
J. Dixfield. Owing to the low river flows during 
the first two weeks ot June the 
dissolved oxygen at this location was below tour ppm most 
of the t1me . ThiS, in part, accounts for the larger number 
of days when the v.O.'s were reported below four ppm . 
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Dixfield, Maine 

Number of liays D.O. Reported Below it'our ppm 

1959 36 days 1954 o days 
1958 2.3 1953 30 
1957 70 1952 1S 
1956 49 1951 21 
1955 37 1950 9 
4. Jay and Chisholm. Dissolved oxygen concentrations 
were much lower this summer than 
1 at year . At Chisholm twenty five of the daily report 
were below one ppm compared to seven in 1958 . Water 
temperatures were often above average; on July 2, . 26 . goC 
was recorded . 
North Turner The 1959 D.O. 's obtained at this 
Bride· · 
station were surprisingly low 
during the latter part of July and most of August . High 
water temperatures lowered the solubility of oxyg n in the 
water and increased the microbial activity. The average 
value for ninety tour days was ).80 ppm, slightly better 
than the 1959 average of ).62 ppm. The eleven year average 
18 2 . 83 pp.m. The large reduction of pollution load during 
1958 and 1959 1s beainning to show in the av rag! values 
of dissolved oxygen. 
North Turner Bridge 
Dissolved Oxygen Dally Averages 
1959 
1958 
1957 
1956 
1955 
).80 ppm
) . 62 ppm
1.95 ppm
2.43 ppm
1.94 ppm 
1951t 
1953 
1952 
1951 
1950 
1949 
5. g4 ppm
1.75 ppm
1.49 ppm
2.84 ppm
3.43 ppm
2. 00 ppm 
~leven year average, 1949-1959 2.83 ppm 
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6. 	 Turner Center Prior to 1958 dissolved oxygen in 
Bridge. 
water sampled at this station was 
very low, usually below one ppm during most of the summer . 
This summer's record was les8 favorable than that of 1958. 
There were forty four days when the values were below 
two ppm, twenty nine were below one ppm. Last yearts 
comp rable f'igl1re$ were twenty nine and seven, respectively . 
On July 29, 1959, water temperature was recorded as 27.5°0. 
7. 	 Gulf Island Dam. The one outstanding feature of' the 
1959 season has been th increase 
in dissolved oxygen in the water at Gulf I land Dam. 1bia 
was due to the lower pollution load, and the increase in 
river flow from mid-June to early July. When due allowance 
i8 made for these factors there 1s still a margin which can 
only be attributed to general improvement probably due in 
part, at least, to decreased Benthal activity. The ninety­
five test day averag \June through September) 18 the 
highest on record and surpassed the high-water 1 ar of 1954. 
There were only tiv days when th u.o. wa recorded a 
less than 0.1 ppm•• In 1952 the season', average was 0.09 ppm 1 
Gulf Island Dam 
lii.solved Oxygen lJa11y Averagea 
1959 1.46 ppm 1954 1.17 ppm
1958 0 . 32 ppm 1953 0 . 24 ppm
1957 0.22 ppm 1952 0.09 ppm
1956 0.24 ppm 1951 0 .13 ppm
1955 0.17 ppm 1950 0.12 ppm 
'ren y ar average, 1950-1959 0.42 ppm 
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$. Lewiston. 1he dissolved oxygen recorded at 
this station lists forty five days 
below one ppm, twenty three of which were below 0.5 ppm. 
However, stabilities were satisfactory and odor intensities 
usually w re very low. 
9. Lisbon F·alls. During the past two aummers the 
recovery of dissolved oxygen 1n the 
river water south of Lewiston has been very rapid and when 
sampled at Lisbon ft'alls Bridge usually at le.astsixty 
percent of saturation has been attained. 
Methylene blue stabilities at the critical 
stations, Gulf Island and Deer Rips Dams, 
were very much larger than in any previous year. Owing to 
high temperatures upstream from the Pool the B.O.D. was re­
duced at a faster rate and with the smaller pollution load 
the water stabilities were higher in the Pool. 
This seasonfs data was similar to that of last year 
and revealed again that tb, stability sag point is now 8ome­
wh.re in th region of mile two and not at the Dam where it 
haa been for many, many years. 
~ethylene Blue Stabilities 
1959 
July AU~U8t 
Station lileS.S. 0.0, O.C.P. MeB.ti. .0. O.C.P. 
LAYS ppm ppm DAYS ppm ppm 
Mile 2 1.00 1.50 33.0 2.73 0.12 41.0 
0.1. Dam 7.11 1.46 ,g.7 ).94 0.33 39.6 
D.R. Dam 6.56 1.37 29.7 4.S4 0.29 )8.7 
( ( (' 
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»1 thy1ene Blue Jtabilit1es 
July-August, 1959 
,:;)tation ..ieB . S. L.O. O.C.p. 
days ppm ppm 
ile 2 2.15 O.gl 37.0 
G.I. Dam 5.57 0.91 34.2 
D.R. Dam 5.70 0.84 34.1 
Hydrogen Sulphide. Hydrogen sulphide de~ermlnQt1ons were 
usually negative except those for a 
small layer at the bottom of the very deep aras of the Pool 
where concentrations ranged from zero to about 0.5 ppm. 
The highest sulphide determination at Gulf Island. Dam was 
0 .. 5 ppm; however, this concentration probably did not remain 
for more than a short time as the odor intensity was low and 
did not cover any appreoiable area. 
Sodium Nitrate 
Two hundred and twelve tons of sodiwm nitrate were 
added to the water in the Pool . 'l'he Itapotty" formatton of 
hydrogen sulph1d and the improved condition of the water 
required a change in the location of addition; a consid rable 
portion of the nitrat w s added in the region ot mile two 
and much less in the &r as closer to the Dam. Th stati tic. 
for 19.59 are 
1. Sodium nitrate in warehouse June 1, 1959 29 tons 
2. Sodium nitrate received 200 tons 
3. Total 229 tons 
4. Sodium nitrat.e to the Pool 212 tons 
5. Sodium nitrate in warehouse Oct. 1, 1959 17 tons 
6. Total 229 tons 
Table #H- l 
Location ot Disoharge 
ot 
Soc1ium. Nitrate 
to 
Androscoggin Ri~er Water 
Date Location Sodium Nitrate 
1959 1411e 11 Tons Total Tons 
June 12 Gulf Island Dam 5 5 

lune 13 Gulf Island Dam e 8 

July 1., 1 . to 1 . 125 3 

1 . 125 to 1 . 25 :5 
2 . area :5 9 

lul,. 22 1 . to 1 . 125 3 

1 . 125 to 1 . 25 :5 
2 . area :5 
luly 24 1 . to 1 . 125 :5 
1 . 125 to 1 . 26 :5 
2 . area 2 8 

July 25 0 . 5 to 0 . 3'5 :5 
0 . 625 to 0 . 75 :5 
2. area 3 

luly 27 0 . 5 to 0 . 625 :5 
2 . ~.Bt 3 6 

luly 28 1 . to 1 . 125 :3 
2 . area West :5 
2. area East 2 e 
lull' 29 0 . '5 to 1 . :3 
1 . to 1 . 125 :5 
2 . area 1iest :5 9 

-
71 

3q 

Table IN-l (continued A) 
Date Looation Sodium Nitrate 
1959 Ilile I Tons Total Tons 
July 31 1 . to 1 . 125 3 

2 . area West 3 

2 . area East 3 
 9 
Aug . 3 0 . 625 to 0 . 75 3 

1 . to 1 . 125 3 

2 . area West 3 9 

AUf!; . 1 . to 1 . 125 3 
1 . 125 to 1. 25 2 
" 
2 . area 2 '1 
Aug . 5 2 . to 2 . 125 3 

2 . 125 to 2 . 25 3 6 

Aug . 7 2 . to 2 . 125 3 

2 . 25 to 2 . 375 4 7 

Aug . 11 0 . '15 to 1 . 3 

1 . to 1 . 125 3 

2 . 3 9 

Aug . 12 0 . 75 to 1 . 3 

1 . to 1.125 3 

2 . area 3 9 

AUS · 13 1 . to 1.125 3 

1 . 5 to 1 . '15 Eas\ :3 
2 . West to East 3 9 

Aug . 14 0 . 7:5 to 0 . 8'15 3 

0 .875 to 1 . 3 

2 . 3 

Aug . 17 0 . 625 to 0 . 75 3 

0 . 75 to 0. 875 3 

2 . are 1 'I 
Aug . 18 0 . 75 to 0 . 875 3 

0 .875 to 1 . 3 
 6 
Aug. 20 2 . to 2 . 125 2 

2 . 125 to 2 . 25 4: 6 
Aug . 21 2 . to 2 . 125 2 

2 . 125 to 2 . 25 2 

2 . 25 to 2 . 375 3 '1 
100 
lI-\) 
Table IIB- 1 (continued B) 
Date 
1959 
Aug . 28 
Aug. 31 
Sept . 1 
Sept . 3 
Sept . 4 
Looation 
1411e # 
0 . 5 to 0. 625 
0 . 875 to 1 . 
2 . to 2.125 
0 . 5 to 0. 625 
2 . Kast to West 
2 . to 2. 125 
0 . 875 to 1 . 
2 . to 2 . 125 E. to ti e 
2 .125 to 2 . 25 
1 . 25 to 1 . 3. Xe.st 
2 . to 2 . 125 
2 . 125 to 2 . 25 
2.125 to 2 . 25 
2 . 25 to 2 . 375 
2 . 375 to 2 . 5 
Total Ilf-l 
Total IJN-lA 
Total iN-lB 
TOTAL 
Sodium Nitrate 
'rons Total 'rons 
3 
3 
3 
2 
3 
3 8 
2 
3 
3 8 
3 
:3 
2 a 
3 
3 
2 6 
-
41 
71 
100 
41 
212 
-- --
4-1 
Locations of the additions of sodium nitrate are 
listed 1n the NV1 Tables. The weekly data are contained in 
tbe Nft2 Table . 
Table 1~tt2 
Sodium 1'41trate Used per Week 19,9 
Week Sodiwn Ll1 trate Nitrate N1trate Addition 

Ending Nitrate O~,en oxy,en Oxygen Days 

7:00 a .m. Tons Tons AV. '1'. Da.y* ppm/Day. 

June 15 13 6.5 0.93 0 .13 2 

July 5 
-­12 
19 9 4.5 0.64 0.08 1 
26 24 12.0 1.1!6 0.)0 3 
Aug . 2 32 16.0 2.29 0.37 1+ 
9 29 14.; 2 .07 0 . )3 4 f)', l6 )6 la .. O 2.57 0,21 4 
23 26 13.0 1.86 0.27 4 
30 9 4.5 0.64 0.10 1 
..'.Sept. 6 i4 12.0 1.71 0 . 12 3 .".. ; ..... 
* Seven day week 
The use of sodium nitrate was begun in 1948 and has 
been continued to date. This year's tonnage waa the amallest . 
excepting the high-water year, 1954. The amounts a.ed in ",~ 
previous years were: 
Table Nt) 
Sodlumitrate Addition 
An<iro·acogg1n River and Pool 
.,' 
J '. 
Year I2.n!.1959 i~a fm 709195 
1958 300 1952 175.5 
1957 663 1951 797 
1956 5)0 1950 957 

1955 519 1949 641.5 

1954- 18 1948 480 

Twelve year total, 1948-1959 6602 tons 

I 
A&suming tha~ nitrate and ita addition to the wat er 
has averaged i71 per ton then 
6602 x '71 • 6468,742 - 139,062 per y ar 
Bay Sixt.een 
No work was done on Bay Sixteen during 1959. Neither 
the water or the Ben~hal was tested. During June extensive 
repairs at Gulf Island Dam necessitated the maintenance of 
very low water levels in the Pool. The levels wer such 
{250-25') that much of the b d of Bay Sixteen was visible . 
The appearance was similar to the exposed river bed near the 
Bridge t somewhat darker in color and less gelatinous . There 
was less odor in the region of the Bay but wind conditions 
made evaluation very difficult. 
Storage Lagoons 
The lagoon at Jay, Maine was used for the atorage of 
Sulphite waste liquor from June first to OctOber first . 
Th broken an4erwat r pipe wa$ repaired late in May 
but. the planned repl e lIent of th remaining pipe was d lay d 
du to upply probl $ . However , replacement W 8 made during 
the two week pr c ding July J. . and th holiday sbutdown per­
mitt d ~ompl tion ot tbe repairs . During the w k of June 15 
all sulph1t liquor wa discharged dir ct to the riv r . 
All of th stored liquor will be discharged to the 
river ae soon 8 flow and/or temperature conditions are 
favorable . 
'. " 
The lagoons at Berlin, New Hampshire, were used inter­
mittently during the control season. On October first the 
amount stored was 920,000 gallons, qulvalent to 286 tons of 
pulp. Arrangements were made to discharge to the river about 
the equivalent of fifty tons during the ehutdQWD on October 18 
and then pro-rate the remainder daily over the next week or 
ten days until the lagoons are empty. 
The leakage from the lagoons wa consid red incon­
sequential owing to the small volume and the use of the 
lined lagoon. 
Special Stud!•• 
A. M.e surement of the Pool Benthal north of 
Turn r Center Bridge 
B. 	 Comparison ot Oxygen Consum d from Permanganate 
with Oxygen ·Consumed from Dichromate 
A. 	 ~easur8ment of the Pool Benthal north of 
Turner Center Bridge 
TWo surveys have b en made of the B nthal located 
between Turner Center Bridge and Gulf Island Dam but nothing 
i8 known as to the nature and extent of the Benthal north 
of the Bridge. 
This summer the work for the nitrate cr w was limited 
compared with other years and advantage was taken to employ 
them to begin a Benthal survey. 
The Pool area north of the bridge is small compared 
with the southern sector but it 1s difficult to work in due 
to numerous islands , baya , and irregular shore lin. The 
Imm'HAL ANALYSES 
Turner Center Bridg 
to near 
North Turner Bridge 
1959 

Station 	 Volatile Residue 
~ 11000 ~ 
403 79 . 2 20 . 8 

404 68 . 1 31 . 9 

405 75.3 24 . '1 

408 65 . 4 34 . 6 

410 8a.l 17 . 9 

"12 83 . 4: 16 . 6 

413 70.6 29 . 4­
416 81.2 18. 8 

417 75 . 0 25 . 0 

418 7'1 . 1 22 . 9 

419 :se .8 43 . 2 

425 78 . 4 21 . 6 

427 68 . 5 31 . 5 

430 75 . 1 24.9 

432 38 . 8 61 . 2 

432A 64 . 8 35 . 2 

437A 62 . 1 37 . 9 

4:370 69 . 4 30 . 6 
Volatile 
~ 6000 0 
12 . 5 

26 . 0 
27 . 8 

13 . 5 

32.0 
42. 0 
21 . 0 
31 . 4 

20 . 5 

24 .0 
25 . 6 

35 . 8 

16 . 3 

25 . 0 
11. 6 

12 . 0 
10 . 5 

17 . 0 
Ash
.. 

87 . 5 

'14 . 0 

72 . 2 

86 . 5 

68 . 0 
58 . 0 
78 . 4 

68 . 6 

'19 . 5 

76 . 0 
74 . ' 
64 . 2 

83 . 7 

75 . 0 
88.' 

88 . 0 
89 . 5 

83 . 0 
StatIon Volatl1 Res1due Vol atl1 Ash 

~ 1000 0 	 ~ 6000 C ~
" 
438 54 . 4 
439 	 63 . 4 
440 	 68 . S 
441 	 68 . 0 
443 80 . 4 
446 	 79.0 
"4 . 4 '4' 
. 4~5 	 63 . 2 
454 	 54 . 2 
455 	 65.0 
456 	 76 . 2 
45'1 	 51 . 8 
458 	 76 . 6 
460 	 69 . 4 
462 	 57 . 8 
463 	 63 . 8 
465 	 65 . 6 
471 78 . 8 
'472 	 48 . 8 
475 47 . 2 
479 	 '14 . 0 
480 47 . 0 
481 	 76 . 2 
45 . 6 
36 . 6 
31 . 2 
32 . 0 
, 	 19 . 6 
, 21.0 
25 . 6 ' 
36 . 8 
45 . 8 . 
35 . 0 
.23 . 8 
48 . 2 
23 .4 
30 . 6 
42 . 2 
36.2 
34 . 4 
21 . 2 
51 . 2 
52 . 8 
U .o 
53 . 0 
23 . 8 
9 . 0 91 . 0 
' 20 . 5 79 . 5 
15 . 9 84 . 1 
16 . 5 83 . 5 
20 . 5 79 . 5 
27 . 0 73 . 0 
-23 . 0 7'1 . 0 
15 . 5 86 . 5 
13 . 9 86 . 1 
20 . 6 '19 . 4 
53 . 5 66 . 5 
8 . 4 91 . & 
22 . 0 78 . 0 
17 . 2 62 . 8 
13.0 87 . 0 
17 . 5 82-. 5 
19. 0 81 . 0 
29 . 5 70 . 5 
8 . 0 92 . 0 
10 . 5 89 . 5 
25 . 5 '14 . 5 
7 . 0 93 . 0 
-24 . 4 75 . 6 
Station Volatile Re Idue Volatile ABh 
~ 1100(; ~ 
"
600°0 • 
484 82 . 2 17 . 8 31 .• 5 68 . 5 
485 71.2 28 . 8 18 . 0 82 . 0 
"48'1 57 . 5 42 . 5 13 . 5 86 . 5 
488 '14.4 25 . 6 25.5 74 . 5 
489 71.4 28 ~ 6 23 . 0 71 . 0 
490 47 . 0 53 . 0 18. 5 81 . 5 
491 70 . 8 29 . 2 21 . 5 . 78 . 5 
492 68 . 6 31 . 4 15. 5 84 . 5 
494 81 . 6 18. 4 30 . 0 70 . 0 
495 81 . 3 18. 7 28 . 5 71 . 5 
49'1 81 . 9 18. 1 41 . 4 58. 6 
498 5~ . 8 40 . 2 13. 9 86 . 1 
499 40 . 0 60 . 0 :3 . 0 97 . 0 
500 '1 . 8 28 . 2 23 . 4 76 . 6 
I 
502 69 . 4 30 . 6 - 1.'1 . 5 82 . 5 
503 '-2 . 0 76 . 0 1 . 5 98 . 5 
504 81 . 8 18. 2 36 . 8 63 . 2 
505 69 . 6 30.4 17 . 0 83 . 0 
508 79.8 20 . 2 26 . 5 '13 . 5 
510 56 . 4 43 . 6 26 . 0 '14 . 0 
511 50 . 5 49 . 5 7 . 6 92 . 4 
513 85 . 9 14 . 1 28 . 2 71 . 8 
515 89 . 3 10 . 7 56 . 3 43 . 7 
Station Volatile 
"
110°0 
516 81 . 0 
51'1 85 . ' 
518 89 . 5 
519 71 . 9 
521 79 . 4 
522 78 . 8 
523 65 . 2 
532 76 . 5 
Residue 
~ 
19 . 0 
14 . 6 
10. 5 
28 . 1 
20 . 6 
21 . 2 
:34 . 8 
23 . 5 
Volatile Ash 
~ 6000 0 
" 
67 . 3 32 . 7 
39 .1 60 . 9 
44 . 6 55 . 4 
~O . O 70 . 0 
35.0 65 . 0 
56 . 5 63 . '1 
13 . 8 86 . 2 
11.6 es.4 
4-'1. 
/ 
iiile Sector 
lN' 
2N 
3N 
~ 
51' 
6_ 
7N 
aN 
91l 
lON 
llN 
1BN 
13N 
14N 
15H 
16N 
17K 
laN 
/
19K 
BENTHAL ANALYSES 
North ot 
Turner Center Bridge 
1959 
Aver88e Average Avera,e
Volatile Residue Volatile 
~ 110°C ~ ~ 6000C 
74 . 2 25.8 22 . 1 
76 . 5 23 . 5 28 . 1 
69 . 6 30 . 4 23 . 4 
78 . 4 21 . 6 35.8 
61.8 38.2 16.2 
65 . 8 34.2 13.8 
6'1 . 0 33 . 0 16 . 5 
76 . 7 23 .3 25.0 
63.2 36 . 6 13. 5 
64.4 35 . 6 18. 4 
69.4 30.6 22.0 
58 .& 41 . 4 15 . 1 
76 . 7 23 . 3 24 .S 
&4 . 2 35 . 8 20 . 4 
68 . 9 31 . 1 22 . 0 
64 . 7 35 . 3 21 . 2 
79 . 1 20.9 38 . 3 
65 . 2 54 . 8 la. 
76 . 5 23 . 5 11. ' 
A?erage 
Ash 
" 
77 . 9 
71.9 
76.6 
64 . 2 
63.8 
86.2 
83.5 
75. 0 
86 . 5 
81 . 6 
78 . 0 
64 . 9 
75 . 2­
79 . 6 
78 . 0 
.. ' 
78. 8 
61 . 7 
86 . 2 
ea•• 
Station 
U1le 1 
Mil e 2 
1411e 3 
Mile 
" Mile ~ IS 
tile 6 
1II.11e '1 
North or 
Gult Island Dam 
1959 
Volatl1e aes1due 
~ 1100 C ~ 
82 . 7 17 . 3 
79 . 9 20 . 1 
'7" . 0 26 . 0 
69 . 6 ~O . 4 
80 . 3 19 . '1 
'15 . 2 24 . 8 
83 . 8 16 . 2 
Volatl1e Ash 
~ 6000 0 
" 
17. 5 82 . 5 
15 . 0 85 . 0 
20 . 0 80 . 0 
19 . 9 80 . 1 
29 . 0 '11 . 0 
31 .8 68 . 2 
31 . 5 68. 5 
so 

area was mapped from the bridge northward to the bend about 
Ii mile or so south of North Turner Bridge. This last mile is 
dangerous, rocks abound and eddy currents are treacherous. 
Another adjacent mile is not safe after Wednesday ot each 
week due to the shallow and rocky areas produced by the 
draw-down of the Pool . 
Sampling stations were designated at one hundred and 
thirty three locations . Samples of the bottom materials were 
taken from each of these locations, but only ninety were 
analyz d . The remainder. Corty three , were sand, or mud 
containing no organIc matter . The large number of "blanks ft 
Indicates ~hat the Bnthal 1n this area 1a probably small 
compared to the southern sector . 
l8ch of the ninety samples _s tested for 
&. 
b . 
. c . 
Volatile at 1100C 
Volatile at 6000 c 
Ash 
~he data are recorded in the accompanying table. Depth 
measurements were not made. If possible they w111 be 
determined in 1960. It w~11 then be p08sible to calculat 
the probable extent and amount of the Banthal in this &r a 
of the Pool . 
s. 	 Co~par1son of Oxygen Consumed from Perm~nganat 
and Oxygen Consumed from Dichromate 
In 1947 the Androscoggin River Committee a,dopted 
the A. P.H. at ndard O.C.P. method for obtaining oxygen 
demand nore rapidly th n by the slow five day B.O.D. It was 
r cognized that the high lignin content of the river water 
,,', 
" . ;. -:'.1­
, ' 
. 
,"
:' 
" , 'f 
) , 
would make comparison of the two methods somewhat arbitrary 
because the O.C.P. method itself is an arbitrary one but alao 
lignin has an almost zero B.O.D. but high O.C.P. value. 
During the past thirteen years the O.C.P. method has provided 
much valuabl data and has become a rapid procedure for 
evaluation ot the pollution load and its probable oxygen 
demands downstream. 
The last edition {tenth) of A.P.H. standards omitted 
the O.C.P. method and substituted the Oxygen Consumed from 
Dichromate as the Official wethod. It is claimed that the 
results obtained by this method are comparable to the B.O.D. 
This may be true with 8 wag but it found not true with 
Androscoggin Rlver Water. However, ince this 1s the A.P.M. 
recommended method it was deemed desirable to make a thorough 
study of the methOd and compar it with the O.C.P. so that it 
po ible the mass ot data now available eou.ld be con... rted 
to O.C.D. if, at any time, lt was a strable to do 10. 
To obtain a wide range ot data the O.O.D. was 
d termlned, as given in the A.P.B. standards, on water sampled 
t North Turner Bridge, Turner Center Bridge and Gulf Island 
Dam. An aliquot of the same sample a used for the usual 
dally C.C.P. test. These comparison tests of the two methode 
were begun on July ten and continued to Sept mber eighteen; 
five days each week. 
The result. of the daily tests at the three stations 
are tabulated on the adjacent pages. 
OXYGEN COMSUWW troJp FEltMANGANATE--OXYGEN CONSUAaD from DICBhOlliATR 
O.C.P. --O .C.D. 
ppm 
Nort h Turner Br idge Turner Center BrIdge Gulf Island Dam 
Date O. C.P. O ~ C . D . O.C.P. O.C.D. O.C.P. O.C.D . 
July 10 
11 
32 . 8 
34 . 1 
31 . 7 
46 . 0 
25 . 7 
38 . 2 
39 . 5 
57 . 9 
20 .7 
28 . 7 
15 . 9 
51 . 3 
13 31 . 7 44. 2 ze . 9 47 . 3 19 . 5 24 . 2 
14. 31 . 8 41 . ·9 30.1 35 . 6 24 . 3 22 . 1 
15 46 . 9 37 . 6 34 . 9 28 . 7 23. 5 14. 9 
1'1 35 . 1 2'1 . 9 34 . 1 31 . 4 25 . 9 20 . 6 
18 33 . 8 52 . 8 33 . 1 43 . 6 30 . 2 49 . 9 
20 40 . 1 62 . 6 42.6 60 . 3 32. 2 37 . 1 
21 34 . 3 44 . 4 33 . 8 42 . 1 33 . 8 54 . 3 
22 
24 
34 . 7 
57 . 0 
40 . 5 
'12 . '1 
33 . 5 
36 . 8 
38 . 9 
60 . 0 
33 . 3 
32. 0 
30. ' 
37 . 1 
25 58. 0 62 . 4 53 . 2 62 . 4 31 . 0 30 . 0 
27 44 . 0 47 . 0 50 . 6 70 . 7 30 . 5 27 . 2 
28 41 . 4 45 . 0 39 . 9 41 . 5 32 . 3 20 . 1 
29 37 . 4 3'1 . 1 40 . 1 37 ... 1 32 . 2 27 . 3 
31 43 . 5 40 . 7 38 . 0 34 . 4 35 . 4 25 . 3 
AuS . 1 
3 
62 . 6 
53 . 5 
59 . 6 
4'1 . 0 
44 . 9 
56 . 0 
33 . 6 
49 . 0 
40 . 9 
41 . 5 
31 . 2 
24 . 9 
" 
46 . 1 33 . 2 53 . 8 45 . 0 39 . 8 32 . 4 
5 49 . 8 41 . 0 47 . 2 40 . 6 41 . 4 23 . 3 
'I 
8 
62 . 8 
48 . $ 
51 . 9 
6~ . 6 
41 . 2 
67 . 2 
34. ' 
M.7 
40 . 5 
4:0 . 8 
29 . 2 
60 . 4 
10 
11 
12 
34 . 8 
39. $ 
24 . 6 
47 . 8 
"5.0 
32 . 4 
46 . 1 
37 . 3 
32. 1 
58 . 0 
44 .& 
3'1 . 9 
46 . 9 
46 . 9 
49 . 7 
60 . 0 
54 . 9 
60 . 8 
14 28 . $ 50 . 6 29 .9 27 . 5 44 . 1 59 . 2 
15 28 . 1 32 . 9 27 . 5 34. 5 41 . 7 51 . 7 
17 
18 
19 
21 
22 
24 
25 
26 
36 . 6 
35 . 5 
35 .7 
57 . ~ 
55 . 2 
56 . 1 
56 . 9 
60 . 2 
48 . 5 
51 , 1 
40 . 0 
09 . 4 
60 . S 
64 . 0 
65 . 0 
60 . 2 
36 . 0 
33 . 9 
42. 9 
45 . 2 
52 . 0 
49 . 0 
48 . 0 
54 . 4 
47 . 7 
4~ . 8 
42, 3 
45 . 4 
56 . 6 
51 . 6 
52 . 5 
52 . 4 
31 . 3 
33 . 2 
41 . 7 
40 . 3 
36 . 1 
33 . 4 
32 . 7 
~.1 
42 . 7 
48 . 1 
40 . 7 
33 . 7 
33. 0 
26 . 0 
25 . 2 
24 . 4 
28 63 . 2 64 . 5 59 . 0 54 . 4 34. 4 38 . 3 
29 
31 
56 . 0 
41. 0 
85 . 0 
66 . 4 
62 . 8 
51 . 0 
86 . 5 
69 . 7 
31 . 7 
48 . 8 
5& . 1 
53 .'1 
53 
O.C.P. --O .C.D. 
ppm 
North Turner Bridge Turner Center Bridge Gulf Island Dam 
Date O.C.P. O.C .D. O.C.P. O.C .D. O. C.P. O. C.D. 
Sept . 1 44 . 4 51 . 9 43. 0 43 . 6 44 . 9 34. 7 
2 27 . 5 44.6 41 . 6 59 . 6 38 . 6 55 . 0 
32 . 0 50 . 2 28.3 53.0 40 . 7 '10 . 1 •5 28 . 6 44 . 8 24.0 44.S 36 . 5 56 . 7 
, a 3'1 . 6 55 .8 34.0 52 . 1 33 . 4 48 . 4 
g 26 .1 42 . 1 35 . 8 52 . 2 32. 1 40. 6 
11 3'1 . 3 56.6 28.0 40 . 6 31 . 0 42 . 8 
12 43 . 9 59 . 5 30 . 3 49 . 5 26 . 8 46 . 5 
14 29 . 2 .w.4 36 . 4 54 . 3 39 . 2 37.2 
16 34 . 6 50 . 2 34. 0 48.6 26.4 44 . 2 
16 32 . 7 50.4 32. 9 39 . 4 29.'1 24 . '1 
18 36 . 3 60 . '1 
The data have been summarized and tabulated in Sul and 
5;2. Each t at is listed in the accompanying sheets and also 
in the tables for the different stations. 
The data appear to support the following conclusions 
~hat with Androscoggin River water, 
a. 	 The O.e.D. method 18 no better and no worse than the 
O.C.P. method. 
b. 	 The rat10s between the two methods are about 1:1.20 
at North Turner and Turner Center but 1:1.11 at the Dam. 
c. 	 O.C.D. v lues are larger than O.C.P. 
d. 	 Ratios b·etween B.O.D. and both metbode are not conalatent.. 
On reason for the lack of relationships betveen O.C.D. 
and B.O.D. is the lack of D.O.D. for 11gnln and ainee the 
ratio between carbohydrat and lignin 1s continually changing 
as the water passes downstream, the ratio betw en the two 
determinations is changing continuously. Of course this is 
also true with O.C.P. - B.O.D. ratios. 
The official O.C.D. method requlr 8 two hours re­
fluxing with PotaSSium Dichromate and Sulphuric Acid. However 
~he time may be reduced with a waste if th results are ap­
prOximately the same. Tests with two hours rer1ux1ng with 
river water samples were compared with thoaefrom one hour 
and one-half hour refluxing. lb. shorter time consistently 
gave slightly lower C.O.D. values. For the purposes of theae 
testa ainee there was little to be gained by long r reflu.xing, 
all teats received .xactly one-half hour h at tr atment. 
End 	 point determination is omewhat deceptive with th 
O.C.D. test until experience is obtained; after that no 
difficulty was experienced. 
A.ver. O.C.P. 
Aver. O.C.D. 
Aver. B.O~D. 
/lvr. O.C . P. 
Av r. O. C. D. 
Aver. B.O.D. 
Aver . O.C.P. 
Aver . u.C.D. 
Avar. B.O.D. 
Aver. c.e.p.
Aver . Q.C.D . 
Aver. B.O.D •
. 
Table 5i1 

Summary 

O.C.P.--O.C.D. --B.O.D. 

£WD:OCPa l:8 .)8 BOD:OCP-l:12.65 BOD!OCP-1:12 .99 
North Turn·er Turner Center Gulf Is1 nd 
Bridge Bridge Dam 
39.8 
45.9 
4.75 
July )7.?
45.7 
2.98 
29.1 )0.8
2.24 
OCP: OCl)sIl :1.15 Oop: OeD-l : 1. 21 OCp~, 000:1 t 1.06 
80D:OOD=1:9.66 BOD:OCD=1:15.)~, BOD:OCD-1:1).75 
August 
46.2 
49.8 
).04 
OCP:OCD=l: 1.12 OCP:OCD=1: 1.08 OOP1PCD=1: 1.04 
BOD:OCP=1:11 .6) BOD:OCP=1:15.2Q B0l1:0CP=1:10 . 94 
BOD:OCO=l:l).OO 90D:OCD-1:16.)8 BOPtOCD-l:l1.44 
;"eptember 
3,4 .. 4 33 .. , 34., 
51.9 48.9 45.5 
6.26 4.78 1.,6 
OCP:OCD-l:l.51 OOP:OCO=l: 1.46 OCPsOCD-1: 1.32 
BO!.l:OCP-l:5.'O BOD:OCP=l: 7.01 BOD:OOP-1:22 .12 
BOD:00D-1:8.29 BODtOCU-l:10.23 BOD:OCD-l:29.17 
Table 51i2 
Averages and ~at1os 
July-September 
41.6 40.4 35.0 
50.2 48.3 39.0 
5.01 ).60 2.47 
JCP:OCD=l: 1.21 OCP:OCD-l: 1.20 OCP;OCO-l: 1.11 
BOD:OCP-l: S.30 BOD:OCP-l:ll.22 BOD:OCP-l:14.17 
BOD :OCD=1:lO.02 BOD:OCD-l:l).42 BOD:00D-1:15 .79 
I. '.J 
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